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If 

wh^i^n R' represents a protecting gniwp or an alkyt group, such as a Ci-s alkyl 
group, and preferably a methyl group; R" repre^enls a protecting group or a SO^R 
group where R" Is an alkyl flroup. 5U<ih as a alkyl group. mQ preferably a 
rrtethyl fltt>up; end R« represents (PR^R^fX- or P(=^0)R'r'' In whicK X is an anion 
end and R« each IndepencJenHy Is an alkyl. aryl. alkoxy or ajryloxy group, 
^r^far^bly a plienyl group, 
to gives a compound of formula (5): 




io Wherein R^' represents a protecBna group or an alkyl gnaup. such as a Ce alkyl 

gr;,up. and preferably a methyl ai^up: and R* refiresents a protecting group or a 
gOaR" group where H' Is an alkyl group, such as a alkyl greup. and preferably 

a methyl group. ^ , j. , „ 1+.= 

d) wh^ W represerits -OP?., removing any P^* protecting group and oxidising Ihe 

19 compound of tonnula (5) to give a ooimpound of fonnula (6): 

OP 




e)1ubMc«ng the compound of fbrmu^ (S) when W repr^ente ^O. 
formula (6) to rln^openlng. removal of any P' protecting groups, and optionally removing 
20 any add?tlonal protecting groups to give d compound Of formula (7). ^„ he 

iri step (e). any P^ pr^eodng gmups and any additional P«^*«^'"Bf ^•^ 
reniovecl IridlvlduaUy or together and prior to ring opening, during ring opening or after nng 
op^nlndofth^oompQund-6 0ffomriute(5)or(6) 

Protecting groups which may. be represented by P and r^J^^r exBhyulcB 
25 protecU^g groups, examples of which are wen known In the art 

Llude t^rehydropyranyl. benzyl and methyl greup.. Preferred protactlng groups are sllyt 
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grtjups. tor eatample Irlaryk and especilally Irialkylsllyl groups. Especially preferred 
examples are ftlmithylsilyl. t-butykHmethyteiM and t-butyldlphenyl groups. 

piotecyhg groups which may be represented by P' and P* may be the same or 
different When the protecting flroups and P^ are drfferent, advantageously this may 
S anow tor the selective removal of only P' or P\ Preferably, when the protecting groups P 
and ate different, P"" Is a siiyi group and P'^ is a methyl group. . 

Pi-oteding ^oups which may Be represented by R" and irtdude amine 
profectirt^ groyps, examples of which are well known in the art Parlicuiar examples 
include benzyt groups, carbamates (euoh a© CBZ. i&pc. Fmoc). phosphate, thlophosphate. 
10 BiiyI groups andi, when and R* together ana a single protecting group, an imine group. 

Hyrdoxyjation of compounds of -fannula (1) can be achieved by methiads known in 
the art f<ir dtepJadng a hal6 group with a hydroxide eource. Preferably, the process 
cOTPfJris^ contacfing the compound of fWmula (1) wtth a source of hydroxide. Hydiwide 
soutaes fndude hydroxide salts, eapedaUy ammonium or alltall metal hydroxides, 
IS partoterly lithium, sodium or potassium hydroxide, and various aqueous irledia such as 
water iii the presence of basic media such as N^methylprymalidinone. HMPA, AlaOs, 
CaCOa. Na^CO,. K*CO, or KOj/IB-crovi/n-e. silver salts such as AgNOd or AgaO. or 
oxidants such 'perbehzioc add. A particularly preferred process comprises «,ntaoang the 
compound of formula (1) with 5 moiar equivalents of KOH Jn th 6 presence of 
20 dlmethylsulfbxide solvent at a temperarture of, for example, about 50"C. 

Mternafively, hydrx>xylatlon may be achieved by first displacing the halogen wrth a 
teavlng group such as acetate, triflate or sulphate optlorially in the presence of a silver 
salt, thSft di8|,lacinfl the leaving grx,up wlh a hydroxide source. ^ P^'^'^^'^yi^^;^^. 
orooBSS comprises cbntading the compound of Icrnnola (1) with 3 molar equivalents of 
25 NadAo In the presence cf dlmethylformamlde solvent and tetra^-butyiammonlum chloride 
at a tempered of. for example, about i60'C, iso.a«ng the acetyl tompound and 
contacting with potassium caiton^ in the presence Of methanol solvent and at a 
ierrtoer&tur^ Of, for exampte, ©boiJt 0*^0. 

Oxldafl;n of compounds of formula <2) can be ad^leved using oxrfatlon systems 
known Ih the:art for the oxidation of alcohols, especially those knowrt In the art T^x^ tf« 
o^atloh Of primary alcc^ls. Examples Ir^dOde oxldattdn w«h J^^^^^^^^; 
bror^lne, Sw^m oxidation or various metal based oxidations such as ^e^n ^agen^ 
n^ahganate based regents, and chromsrte based reagente sud, ^J^^^^ 
awem oxidation is prefened. When Swem oxidation is ^^^^^^^ 
35 Lprl^e ihe.use of dimethyl sulphoxide and oXe^l diloride or ^^7'"^^"! ^^^^^^^^ 
as Llorv^metnane or dlchlormethanen-HF nrtlHtres. at reduced temp^j^^^^ 
from 13 to -iOO"C, preferably -50 to -80»C. Preferably, reagents ^ '^"^^ 

!Zerature...suc; as -30 to -80-C. and then once all reagents are added, the reac^on 
mixfUre ls all(j»wed to warm to 15 to 2Q'C. 
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the coupling of the compound of formula (3) with the oonpound of formul^i (4) 
may errifiloy comdrttons analogous to 11l0§e given In WO01/B5r02 for ihe corresponding 
ooupJln^ -of a compound of formula (4). Th© conditions preferably comprise refluxing the 
compdurids of formuia (3) and (4) in a hydrocarbon solvent, such toluene or 
6 cycJoHexane. or mixtures thereof, followed by contact with aqueous ^cld, such as aqueousr 
HCI. 

Aikyl, aryl, alkoxy oi' aryloxy groups which may be represented by R and R 
Include <i^i^alkyi groups, euch ^ methyl and eithyl groups, Cwaaiyl grt5tip$* such phenyl, 
tolyl or rtaphthyl, Ci^galkby groUpSp such es ethoxy groups, and Ce-i^eryloxy groups such 

10 ss phehoxy groups. 

Anions which may be represented by X Include halJde- 

f^^ preferably Is P(=o)R^R^ where and each Independently ts an alkyi, aryl, 
alkoxy ot aryloxy group, preferably a phenyl group. 

vVhen W represents OP^ the protecting group nrkay be removed to fomri a hydroxy 
15 group 5y methods kriown In th© art for the removal of the ^Iven protectTng group- For 
exarfiple. sllyl .protecting groups may be removed by contact with a source of fluoride Ion. 
such as itatrabutylammonlum fluoride. 

6xlda^on of compounds formed by deprotection of compounds wherein W 
represehte -OP^ may employ conditions knowr* In the art for the oxidation of pyranols Id. 
20 pyranohes, and Include those 9lven in -Comprehensive Organic Transfohtiations", R-C. 
Larock, Z"^ Ed (1999) p 1670. published by Wiley VCH, incorporated herein by reference. 
Pi^fenfed oxidation systems include A&COsjfCeltte, especially Cellte J2r bromine or 

kr)^ opening of ihe compounds of -fannula (5), when W represent =0 or formule 
25 (6) ftiay employ conditions known ih the art for ring opening of a pyranone. Preferably, 
the ring ts opened by contact with a base, sudh as sodium hydroxide. Conveniently, polar 
eoh/ehfai are ^employed, for example methanol, aoetonitrile. . tetrahydraftjran or misrtures 

thereof * 

(k^malnlng pnatecUhfl flroups may be removed by methods known iri the art for the 
30 removai of the given protecting group. For example. sHyl pro1sc«na 9wups may be 
rehioved by contact with a source of fluoride ion. such as tetrabutylammonium fluoride. 

it will ateo be recosnised that coinpounds of formulae <2). (3) and iS) may also i?e 
subjected to oxidation (when W represents ^H) or deprotection and oxidation (when W 
represents (rO-proteding group) to fonn the corresponding compound wherein W 

35 represents =^0. 

• Prefei-red compounds of fonnula (1) are compounds of formula: 
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IS 




\<irherein W, P"* and Y are as previously described. 

PreferrM compourKte of formula (2) aine compounds of formula: 



OP* 




-V^,l T.yy 

vwjherein W and P"* are as previwsly dcsCTibed. 

t^referrfed compounds bf formula <3) are compounds of formula: 



• > 




wh&relp W and P'* are previously described. 
i=>r©fe»rred compounds of fonmute (5) are of formula! 



I 




viitiep&ln R\ R\ W and P^ are as previoUsry described. 
Preferf^t compounds cf fonrnula (6) air© of fonnula: 

-OH 




wherein $nd are as previously described* 
Preferred compc>unds of fomnulg (7) are of formula: 




Wheran R** and are as previously described. 



*d 



T0aST22-T9T0 



Oil brD3rfcl:WE}ad 9b:0T t7003-yyW-93 



Best Available Copy 




CompDuhd^ of formula (7) are advantageously conVertad to pharmaceuttoally 
acaepCahile salts:, especblty their calcium e^lfs (for example WO01/60d04) , 

Compounds of formula (4) are advantageously prepared by the meihods given in 
WC5dO/49014 and WO01/B5702. Particularly preferred oontipounds grf formula (4) are 




Coinp9undd of formula (1) ar& advantageously prepared by enz^ym^ catalysed 
condenisatiQn jOf acefaldshyde and 2-haloaodtaldehyde, for e^rnple Usln^ the method 
given in US patent 5,796,749. 
10 Compounds of fomiula© (2) and (3) and, when W is OP^ formula (5) form further 

aspects of the. present invention. 

• * 



I 



1 1 



I 



T08STS2.T9T0 




^^^^ 



Best Available Copy 



rsTTrrrmpr 



I 



10 



15 



20 



CLAIMS 



1 



^.process for the preparation of a compound of formula (7): 

. Oh OH o 



25 



I 

represents an alkyl group, ^uch as a alkyi group, and (preferably an 
l&opropyl group; 

reprfesents an aryl group, preferably a 4-fluorophenyl group; 
R'^ represents hydrogen, a protactlnfl group or an slkyl group, such as a Ci^ alkyl 
group, :and preferably a methyl group; and 

R"* represents hydrogen, a protecting grpyp or a SOaR^ group where is an alkyl 
group, &a6h as a Ci-e alkyl group, and pn&ferably a methyl group, 
which dQmpr^& 

a) hj/drpicylatlrjg a compound ol'fomiuia (1): 




wherstn Yrepresente a halo group, preferably CI or Br; P"* represents hydrogen or 
a protecting group, and W represents =0 or -OP^» In which represents 
Hydrogen or a profecting group, 
to give d compound of formula (2): 



t 




b) oxididing the compound of formula (2) to give a compound ot formula (3) 



■ • 

r 




c) eoupiing the compound of fonnula (3) with, a compound of formula (4>; 
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vi^hereiri represents a protectina group or an alkyl group, such as a Ci.b alkyt 
group, pnd preferably a methyl group; R'* reprasonts a protsctlna flrbup ora SOzR^ 
group where is an alkyl gfx>up» such as a 0^.^ alkyi group, and preferably e 
rriBlhyl 'group; and represents (PR'R')'X or P(=OiR^R* in which X Is an anion 
aiid and each Independeatly Is an alkyl, aiyl. alkoxy or aryloxy group, 
pfeferably a phenyl* group, 
to giy^e 4i oompound of formula (6); 




wherein represents a protecting grdup or an alkyl group, such as a alKyl 
group. :and pj^l^ably a methyl group; and represents a protec?ting group or a 
* SiOgR^group where Is an alkyl group, such ee a alkyl group, and preferably 
& rnelhyl gn;;>up. 

d) Wherl W ^presents -Of ^ removing any protecting group and oxtdfeing the 
Mri>pound of formula (6) to give a oompound of formula (6): 




and 

e) BUbjeotihg the oompound of fommila (S) when W represents =0, or oompound of 
formul4 t6> to- ring-opening, removal of any protecting groups, end optbnaUy removing 
any additional protecting groups to give a compound pf formula (7). 



2, A process for the preparation of a compound of formgla (2); 




« 

hydro;^!^attngia compound of formula (1): 



I » 

i 
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iVhereiri Y represents a halo group, preferably CI or Br; represents hydrogen or 
a ;prote.ct5ng groups and W represents =0 or -Of^ In which represents 
hydjt^g^n or a protecting group. 



Si. A process for the pf&jpatsH\or\ of a cornjjound ol'formLila (3>): 




'O w 

« 

which comprises pxidation of a compound of formula (2): 
I ' 




wherelri P"* reprsBents hydrogen or a protecting group, and W represents 
-'OP^, W which nepresents hydrogen ^ prol^oHng group. 



=0 or 



1S 
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4. A process for tha preparation of a compound of fornnula (6); 




which comprises coupling the compound of formula (3): 




with a ddmpo4nd of formula (4): 




vtherein 

'fj^ represents an alkyi group, such as a aikyl gnoup^ and prerferably an 
faoprojayl group; 

•I^^ repjresents an aryl group, preferably a 4-fluorophenyl group; 

'P? represents a protecting group or an alkyi group» such as a Ci.^ alkyI group, and 

preferably a nnethyl group; 
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R* i^^aehts a protecting group or a SO^R® group where Is an, alkyi group, 
^uoh as ^ Ci-B alkyl group, ^nd preferably a methyJ group; and 
Rf represerits (PR^R^)*^ or P(=0)R^R^ In which X is an anion and and each 
indspendently is an- alkyI, aryl, alkoxy or aryloxy group, preferably a phenyl group, 

represents hydrogen or a protecting group; and 
W repr^sente =^0 or-OP^, In which 9^ represents hydrogen or a profecting group. 



6. A'compound of fbrmula (5): 



20 



1 1 
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Pi* represents an alkyI group, such as a Ci-g alkyl group, and {>reterably an 
isopHDi:^! group; 

repr^esenis an aryl group, preferably a 4-fluorophenxl group; 

repiesents hydncagen, a protecting group or art alkyl group, such as a Caws alScyl 
group» and preferably a methyl group; 

repi'esents a protecting group or a SOaR^ group when© R^ \b art alkyl group, 
pUoh ak a Ci^ alkyl 9it>up, and preferably a methyl group; 

represents hydrogen or a protactind group; and • 
vy represents =0 or -OP^» in whteh P^ represents hydrogen a protecting group. 
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